Naturally occurring CD4 + CD25 Tregs (nTregs) are essential for T cell homeostasis and the maintenance of peripheral tolerance. They prevent the activation of autoaggressive T cells in the context of autoimmune diseases and suppress inadequate allergen specific T cells. On the opposite, nTregs inhibit also effective immune responses against tumors such as melanoma. A detailed understanding of molecular mechanisms that control the functional properties of human nTregs is mandatory for the development of novel immunotherapies against allergy, autoimmunity and cancer. Therefore, we initiated a genomic, proteomic and kinome profiling of human nTregs to identify key molecules in human nTregs associated with their functional activation which are responsible for their state of anergy and/or their suppressive activity. We started with large-scale isolation of nTregs using whole leukapheresis products followed by polyclonal stimulation and analysis at different time points. As a result, we identified a distinct molecular activation pattern specific for the activation state of human nTregs. The impact of identified key molecules was tested in functional assays using specific inhibitors and siRNA mediated knockdown of these targets. A general transcriptional network analysis is currently under investigation and will be presented on the meeting. The main objective of our analysis is the identification of novel targets for the immunotherapeutic intervention of dysregulated immune responses in the near future.
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